Lipoxygenase-1 converts linoleic acid into L-13-hydroperoxylinoleic acid (Hamberg I% Samuelsson, 1967) . The enzyme, which is colourless, contains iron in the ferrous state ( I mol/mol of enzyme) (Chan, 1973 : RQta 8c Francke, 1973 . A major process in the normal enzymic action is the production of the yellow form of the enzyme. This species contains iron in the ferric state (De Groot et al., 1975) and has a broad absorption band ( E~~~, , , , , stated to be 16001itre. mol-'. cm-l) (Egmond et al.. 1975) . The formation of linoleic acid free radicals as intermediates in the enzymic process has also been shown to occur at least in the anaerobic pathway (De Groot et al., 1973) . The aim of the present work is to use the fast-reaction technique of pulse radiolysis to generate various free-radical species as selective one-electron oxidants to produce the yellow form of the enzyme within shorter time scales than achieved with stopped-flow techniques (Egmond et al., 1977) .
The inorganic free radical ion, Br,-* can oxidize Fe(I1) to Fe(II1) (Thornton 8c Laurence, 1973) , and was found in this work to react with lipoxygenase (k = 2.5 x lo9 f 0.5 x 1091itre.mol-1.s-1). From the absorption spectrum measured at the end of this reaction, it seemed as if only 60% of the Br,-' species had reacted at the Fe(I1) centre.
HO,' radicals are also known to oxidize Fe(I1) [k z 1061itre. mol-'. s-I (Jayson et al., 1973)l and were found to react, in this study, with lipoxygenase at a rate of 7.0 x lo6 & 1.0 x 1061itre-mol-'.s-1. The absorption spectrum of the transient species produced at the end of this reaction is shown in Fig. I@) . This spectrum is similar in shape to that expected for the difference spectrum for the yellow form of the enzyme (Pistorius et al., 1976 : Egmond et al., 1975 ; the absorption coefficients are, however, much lower in the present work ( E~~~~~ = 80litre 9 mol-'. cm-I), a fact that is possibly explained by the different pH and by the presence of large amounts of formate ion required in this experiment. An identical experiment was carried out at pH 9.3, where O,-' radicals are produced instead of HO,': no reaction with the enzyme could be detected.
The reactions of linoleic acid free radicals (produced after attack by OH' radicals) with lipoxygenase was studied at linoleic acid concentrations both above and below the critical micelle concentration. Figs. 1 (b) and I(c) show the transient absorption spectra measured at the end of these reactions. In the nonmicellar experiment the spectrum observed is identical with that found in a separate experiment at the end of the OH. reaction with the enzyme itself, and it appears likely that monomeric linoleic acid free radicals react at amino acid residues and not at the Fe(I1) centre. In the micellar experiment, a quite different absorption spectrum was observed (Fig. Ic) , and after subtraction of the contribution to it from species produced in the reaction of monomeric linoleate free radicals with the enzyme, the residual absorption spectrum is found to be similar in shape and intensity ( E~~~ = 10201itre. mol-'. cm-I) to the literature absorption spectra of the yellow form of the enzyme.
In conclusion, it cannot be discounted that micellar linoleate free radicals may oxidize the Fe(I1) centre in lipoxygenase- 
